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Carbon monoxide, formaldehyde and formyl 

radicals, 273 
Ceiling temperatures, in alkane oxidation, 
267 

Centrifugal barriers: 
experimental information on, 125 
in polyatomic dissociation, 124-125 
tunneling model, 125 

Chain branching, molecular intermediates in, 

274 

Chain-thermal interactions: 
Gray-Yang model, 208 
kinetic scheme, 208 

Charge densities, definition of, 56 

Chemical rate, balance equations, 80 


Chemical reactions, affinities of, 68 
Chlorobenzene ions: 
dissociation and kinetic shift, 146-148 
PEPICO data, 147 
Closed vessels: 
butane and isobutane oxidation in, 253 
cool-flame multiplicity in, 251-252 
low-temperature oxidation in, 257 
CMD (computer molecular dynamics): 
inelastic neutron scattering, 30-31 
water studies, 2, 3 
Coincidence experiments, in dissociation 
measurements, 140 
Combustion: 
in adiabatic CSTR, 215-216 
completeness of, 255-257 
hydrocarbon, 206 . 
kinetics of, 207 
practical example, 215-216 
see also Spontaneous ignition 
Combustion, Explosion and Shock Waves, 207 
Combustion and Flame, 207 
Combustion Science and Technology, 207 
Compressibility, interfacial isothermal, 86 
Condensation, interfacial rate, 84 
Conservation laws, in nonequilibrium 
thermodynamics, 57-65 
Constitutive coefficients, in surface 
discontinuity, 49 
Cool-flame oscillations: 
Gray-Yang analysis, 276-282 
Salnikov’s analysis, 275-276 
and spontaneous ignition, 275-292 
theoretical eepeuneeae, 275-292 
Cool-flame 
in closed vessels, 251-252 
experimental studies, 207 
in hydrocarbon oxidation, 243 
oscillatory, 246-247 
Correlation functions: 
density-density, 88, 90-91, 95-97 
height-height, 91-93 
Criticality: 
and reaction multiplicity, 210-213, 222-225 
of spontaneous ignition, 205 
CSTR (continuously stirred tank reactor), 
208-209 
acetaldehyde oxidation in, 244-249 
adiabatic operation, 209-222 
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autocatalytic reactions, 233-235 
characteristic equation, roots of, 
218-221 
complex roots, equation for, 221 
criticality and reaction multiplicity, 
210-213, 222-225 
exothermic reactions in, 209-229 
experimental methods, 236-238 
gas-phase oxidations in, 237 
ignition and extinction criteria, 213-215 
isothermal reactions in, 233-235 
multiplicity, existence of, 213-215 
nonadiabatic studies, 215, 222-229, 236 
nonautocatalytic reactions, 233 
oscillatory reaction, 225-228 
P-T, ignition diagram, 230-232, 244-249 
stable and unstable states, patterns of, 
216-222, 225-228 
Curie symmetry principle, 72-74 
in surface discontinuity, 49 
Current, see Flux (current) 
Curvature: 
of surface of discontinuity, 56 
time-dependent, 48 
Curvilinear coordinates: 
fluctuations of, 87 
time-dependent orthogonal, 48, 51 
Cyclopentadiene ion, structure of, 166 
Cyclopropene, isomerization vs. dissociation, 
148-150 


Debye-Waller factor, in water dynamics, 
23 
Decay rate, “nonstatistical,” 170-177 
Degenerate branching, in low-temperature 
oxidation, 262 
Density: 
average profile, 93-95 
excess: 
balance of, 54-56 
definition of, 51, 55 
fluctuations, 90 
Density-density correlation function, 90-91, 
95-97 
capillary wave model, 97-99 
general identity, 99-101 
Diacetylenes, fluorescence from, 128 
statistical theory, 131-139 
tight transition states, 154-159 


Diatomic dissociation: 
potential-energy curves, 124 
tight or loose potentials, 124 
Diatomic molecule, rotational energy for, 
123-124 
Diffusion: 
active transport process, 74 
bulk and interfacial flows, 59, 70-71 
excess flow along interface, 75 
interfacial coefficients, 76 
interfacial currents, 70-71, 79 
Dihydroperoxides, isomerization and 
decomposition, 268 
Dimethy] disulfide ion, isomerization vs. 
dissociation, 154-155 
Dioxane ion: 
appearance energies of isomers, 157 
isomerization vs. dissociation, 156- 
159 
tight transition state, 156-159 
Dissipation, heat release and, 212 
Dissociation: 
from excited states, 186-194 
from ground electronc states, 178-186 
impulsive model, 189-190 
simultaneous vs. sequential, 192-194 
to three fragments, 192-194 
Dissociation dynamics: 
of energy-selected ions, 111-196 
future directions, 195 
Dissociation rates: 
angular momentum effect, 123-126 
of aniline ions, 141-144 
barrier, 159-164 
of benzonitrile ions, 144-145 
for bromobenzene, 133-137 
of chlorobenzene ions, 146-148 
coincidence experiments, 140 
diatomic, 123-124 
entropy of activation, 136, 138 
in excited states, 171, 176 
experimentally measured, 132-177 
of iodobenzene, 137-139 
vs. isomerization rate, 148-159, 159-164 
isotope effects, 135-136 
kinetic-shift problem, 139-148 
nitrobenzene ions, 165-170 
phenol ions, 165-170 
of polyatomic ions, 118-132 
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Dissociation rates (Continued) 
statistical theory, 131-139 
tight transition states, 154-159 

Dividing surface: 
barycentric time derivative, 59 
equilibrium, 81 
Gibbs equation, 83, 90 
Laplace equation, 83 
location fluctuations, 87-88 
motion equation for, 62 
normal, 52 
velocity of, 53, 80 


Electromagnetic effects: 

of boundary layers, 56 

of surface discontinuity, 49 
Electron spin resonance spectroscopy, in 

hydrocarbon oxidation studies, 242 

Energy, conservation law, 64-65 
Energy-selected ions, future directions, 195 
Engines, fluid dynamics and heat transfer, 292 
Entropy: 

of activation, 136, 138 

balance, 65-71 

excess, 49-50, 68 

production, 66-71, 73 

surface pressure, 67 

volume and surface area, 66 
Epoxypropane isomer, dissociation of, 175 
Equilibrium: 

characteristic functions, 86n 

correlation functions, 90 

distribution, 88-91 

dividing surface, 88 

fluctuations, 85-103 
Equivalent surface current, definition of, 56 
Ethyl acetate ion: 

appearance energies of, isomers, 157 

isomerization vs. dissociation, 156-159 

tight transition state, 156-159 
Ethylene ion, transition states, 129 
Evaporation, interfacial rate, 84° 
Excited states, dissociations from, 186-194 
Exothermic reactions: 

adiabatic operation, 209-222 

first-order, 210 

in nonadiabatic CSTR, 222-229 

stability of, 209-229 

Stationary state, 211-212 
Extinction, criteria for, 213-214 


Flat-flame burners, experimental methods, 


Floquet exponent, 229 
Flow reactor, mechanically stirred, 238 
Flow tubes, experimental methods, 240 
Flow vessels, well-stirred, 236-238 
Fluctuation-dissipation theorems: 

for excess random fluxes at interface, 104, 

105-107 

in nonequilibrium thermodynamics, 49, 50 

Fluctuations, in dividing surface location, 
87-88 

Fluorescence, from polyatomic ions, 128 
Fluorinated benzenes, fluorescence from, 128 
Flux (current): 

and entropy production, 68 

excess, 51-56, 105-107 ° 

fluctuation-dissipation theorems, 105-107 

random, 105-107 

random thermodynamic, 103, 104 
Force-flux pairs: 

scalar, 72, 77-80 

symmetric traceless tensorial, 75-77 

tensorial, 72 

vectorial, 72, 75-77 
Formaldehyde ion: 

formation of, 274 

molecular-orbital calculations, 128 
Franck-Condon factors: 

in autoionization, 138 

in multiphoton ionization, 128 
Furan ion: 

appearance energies of isomers, 156 

isomerization vs. dissociation, 155-156 

tight transition state, 155-156 


y: 
in hydrocarbon oxidation studies, 241 
of low-temperature oxidation, 257 

Gaseous hydrocarbons: 
chemical analysis methods, 241-242 
experimental observations, 243-254 
kinetics and mechanisms, 254-274 
spontaneous ignition of, 203-297 
symbols, list of, 296-297 

Gas kinetics, experimental studies, 206-207 

Gas-phase oxidations, experimental 

investigations, 237 
Gibbs relation, and entropy production, 
66-67 
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Gray-Yang analysis, of cool-flame oscillations, 
276-282 
Gray-Yang model, of chain-thermal 
interactions, 208 
Ground electronic states: 
dissociations from, 178-186 
KERD, 178-186 


Halobenzene ions, dissociation and kinetic 
shift, 146-148 
Halobenzenes, bond-cleavage reactions, 128 
Halstead kinetic cycles, 290-292 
Hase-Bunker program, for state selection, 119 
Heat conductivity, interfacial, 76 
Heat flow: 
definition of, 64 
excess, 65, 75 
interfacial, 75, 78 
viscous pressure tensor and, 103 
Heat release: 
in exothermal reactions, 212 
negative temperature region, 279-281 
Semenov term, 230 
Heavy water: 
Brillouin light scattering, 36-37 
density of, 3 
neutron diffraction, 14-16 
small-angle x-ray scattering, 13 
x-ray diffraction, 8-9 
Height-height, correlation functions, 91-93 
Hexadiyne ions, isomerization vs. dissociation, 
152 
High-frequency neutron scattering, and water 
dynamics, 27-32 
High-temperature oxidation, kinetic 
mechanisms of, 272-274 
Holmes experiment, with pyridine ions, 144 
Hopf bifurcation, 228-229 
diagrams of, 229 
HRMECS (high-resolution medium-energy 
chopper spectrometer), 28 
Hurwitz criteria, for stability, 277 
Hydrocarbons: 
breakdown diagrams, 149-150 
extensive slow oxidation products, 258-259 
isomerization vs. dissociation, 148-152 
low-temperature oxidation of, 260-263 
nonisothermal oxidation of, 236 
see also Gaseous hydrocarbons 
Hydrogen atoms, routes to, 274 


Ice, vibrational energies, 30 
Ignition, see Spontaneous ignition 
Inelastic neutron scattering: 
high frequency, 27-32 
low frequency, 32-33 
and water dynamics, 27-33 
Infrared fluorescence, of benzonitrile ions, 
145 
Interfaces: 
balance equations, 51, 52 
bulk correlation length, 50 
dividing surface of, 50 
excess random fluxes, 105-107 
fluctuation-dissipation theorems, 105-107 
isotropy along, 72 
liquid-vapor, 81-84 
in local equilibrium, 54-55 
mathematical description of, 50-57 
radii of curvature, 50 
rough, 93 
in surface thermodynamics, 50-57 
time-dependent curvature, 50 
velocity components, 80-81 
viscous forces, 76 
see also Liquid-vapor interface 
Interfacial velocity, definition of, 58 
Internal conversion, see Radiationless 
transition 
Internal energy: 
definition of, 64 
excess, 65 
Internal vibrational-energy redistribution 
(IVR), 120 
lodobenzene: 
direct ionization, 138 
dissociation rates, 137-139 
entropy of activation, 138 
PEPICO measurement, 137-139 
photoelectron spectrum of, 137 
photoionization measurement, 137 
Ion cyclotron resonance (ICR) spectrometer, 
145 
Ions: 
bond-cleavage reactions, 128 
breakdown diagrams, 149-150 
dissociation dynamics of, 111-196 
energy-selected, 111-196 
photodissociation studies, 162 
state-selection techniques, 113-118 
time of flight (TOF), 115-116 
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Ions (Continued) 

vibrational frequencies, 128 

see also Polyatomic ions 
Ion trap techniques, in dissociation 

measurements, 140 

IPNS (intense pulsed neutron source), 28 
Isobutane oxidation: 

in closed vessels, 253 

initiation rates, 265 

isomerization reactions, 269 

P-T, ignition diagram, 253 
Isomerization barriers: 

future directions, 195 

in ion dissociations, 132 
Isomerization rate: 

barrier, 159-164 

vs. dissociation rate, 148-164 

tight transition states, 154-159 
Isothermal compressibility of water, 4 
Isothermal ignition, experimental studies, 207 
Isothermal reactions: 

autocatalytic, 233-235 

nonautocatalytic, 233 

stability of, 233-235 
Isotopes, transition rate effects, 135-136 
Isotropy: 

interfacial, 72 

interfacial vs. bulk, 74 


Jump diffusion process, in water dynamics, 
23-24 


KERD (kinetic energy release distribution), 
129-130, 177-194 : 
ammonia ion, 182-186 
dissociations from excited states, 186-194 
experimentally measured, 177-194 
future directions, 195 
ground electronic states, 178-186 
methyl bromide ion, 186-187 
methyl iodide ion, 178-182 
“nonstatistical,” 182 
reduced, use of, 180 
Statistical theory, 129-130 
trifluoro-chloromethane ion, 187-190 
Kinetic energy: 
of excess mass, 63 
in polyatomic dissociation, 125 
product phase space, 129 


Kinetic-shift problem: 
appearance potential, 139 
discovery of, 140 
in dissociation rate measurements, 139-148 
Klots formulation, of kinetic-energy-release 
distribution, 130 


Laplace equation, and surface tension, 63 
Lasers: 
in dissociation dynamics, 112 
future directions, 195-196 
vacuum ultraviolet, 118 
Latent heat, interfacial, 84 
Length: 
bulk correlation, 92-93 
capillary, 92-93 
Light scattering: 
Brillouin, 33-35 
depolarized, 38-41 
and water dynamics, 33-35 
Liquid-vapor interface, 81-84 
equilibrium fluctuations, 85-103 
time-dependent fluctuations, 103-107 
Local equilibrium hypothesis and entropy 
production, 67 
Low-frequency neutron scattering, and water 
dynamics, 32-33 
Low-temperature oxidation: 
alkylperoxy-radical isomerization and 
decomposition, 267-269 
equilibrium phase, 266-267 
initiation phase, 264 
kinetic framework for, 260-263 
kinetic interpretations, 263-270 
molecular products of, 257-260 
propagation phase, 264-266 


Mass: 
bulk and interfacial fractions, 59 
conservation law, 57-60 
excess, definition of, 59 
Mass spectrometry, in hydrocarbon oxidation 
studies, 241 
Mechanical pistons, experimental methods, 
240 
Membrane transport: 
and entropy production, 69 
in surface thermodynamics, 49 
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Methane ion: : 
photoionization onset of, 125 
polyatomic dissociation rates, 124-125 
transition states, 126 
Methyl bromide ion: 
dissociation from excited state, 186-187 
KERD, 186-187 
Methyl cyclopropene, isomerization vs. 
dissociation, 150 
Methyl iodide ion: 
dissociation from ground electronic state, 
178-182 
time-of-flight distributions, 179 
Methyl nitrite ion: 
breakdown diagram, 173 
dissociation rate, 172-174 
isomerization barrier, 173-174 
isomerization incomplete in, 163 
isotope effect, 174 
“nonstatistical” decay, 172-174 
Momentum: 
conservation law, 61-64 
along solid wall, 62 
Motion: 
equations, 61 
normal, equation, 84 
of normal surface, 57 
Motored engines, experimental methods, 240 
MPI (multiphoton ionization), 116-118 
photoelectron spectrum, 117 
potential-energy curves, 116 
state selection, 116 
Multiple-stage ignitions, experimental studies, 
207 
Multiplicity, existence criteria, 213-214 


Naphthalene ion, laser-induced fluorescence, 
119-120 
National Science Foundation, 42 
Near-isothermal oxidation, molecular products 
at low temperatures, 257-260 
Neutron diffraction, 4—5 
partial pair-correlation functions, 14 
and water structure, 14-20 
Neutron scattering, new developments, 5—6 
Nitrobenzene ions: 
complex dissociations of, 165-170 
“nonstatistical” decay, 171-172 
potential-energy diagram, 169 


Nitromethane ion: 
isomerization incomplete in, 163 
KERD measurement, 163 

NMR (nuclear magnetic resonance), and water 

dynamics, 24 

Nonequilibrium thermodynamics: 
conservation laws, 57-65 
history of, 48-50 
phenomenological equations, 71-84 
of surfaces, 47-107 

No-slip boundary condition, 107 

Nucleation, and latent heat, 81 


Oak Ridge National Laboratory, 20 
Onsager relations, 74-75 
in surface thermodynamics, 48—49 
Organic compounds, spontaneous ignition of, 
203-297 
Oscillatory ignition: 
stable and unstable states, 225-228 
two-stage and multiple-stage, 247-249 
Oxidation: 
hydrocarbon, 206 
isothermal and near-isothermal, 257-260 
nonisothermal in nonadiabatic CSTR, 236 
of organic compounds, 205-206 


Parametric sensitivity, of spontaneous ignition, 
205 
Pentene ion, isomer decay rates, 162, 163 
PEPICO (photoelectron-photoion coincidence), 
113-116 
experimental setup, 115 
future directions, 195 
iodobenzene dissociation rates, 137-139 
types of experiments, 115 
Perfect-slip boundary condition, 107 
Phase plane: 
singularities in, 217, 218 
stable state, criteria for, 220-221 
Phenol ion: 
dissociation rates, 148, 165-170 
mass spectrometric studies, 168 
multiphoton ionization spectroscopy, 
128 
potential-energy curve, 165-166 
tight transition state, 165-166 
vibrational frequencies, 165 
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Phenomenological equations: 
linear, 72, 75, 103-104 
in nonequilibrium thermodynamics, 71-84 
Photodissociation spectroscopy, future 
directions, 195 
Photoelectron spectroscopy: 
of energy-selected ions, 128 
by multiphoton ionization, 128 
Photoelectron spectrum, for multiphoton 
ionization, 117 
Physics, statistical, 47-107 
Physiochemical interactions, 205 
Piq d’arret, 207 
Poincaré index, 229 
Polarizability, and water dynamics, 38-40 
Polyatomic ions: 
dissociation rates of, 118-132 
fluorescence from, 128 
quasi-equilibrium theory (QET), 118 
radiationless transition, 131 
state-selected experiments, 119-120 
Statistical theory (RRK), 121-123 
Statistical theory (RRKM), 118 
Potential energy, of excess mass, 63 
Predissociation, rotational, 182-186 
Pressure tensor: 
excess, 62 
in motion equation, 61 
Probability distribution, for interface height, 
92 
Propenol isomer, stable ionic structure, 175 
Propyne ion, isomerization vs. dissociation, 
148-150 ; 
Proton frequency distribution function, in. 
water dynamics, 33 
Pyridine ion, dissociation of, 144, 169 
Pyrrole ion, isomerization vs. dissociation, 
152-153 


QENS (quasi-elastic incoherent neutron 
scattering), 20-27 
parameters from, 27 
and water dynamics, 20-27 
Quasi-equilibrium theory (QET) of polyatomic 
dissociation, 118, 121 


Radiationless transition, 131 
vibrational energy of, 136 
Radii of curvature, definition of, 56 


Rapid compression, experimental methods, 
240 
Reaction multiplicity, criticality and, 210-213, 
222-225 
Reaction rates, excess, 78 
Rotating molecule, angular momentum effect, 
123 
Rotational predissociation, in ammonia ion, 
812-816 
Rydberg states: 
in autoionization, 189 
in multiphoton ionization, 117-118 


Saddle-node bifurcation, 222 
Saddle point, in phase plane equations, 
219-220 
Salnikov’s analysis, of cool-flame oscillations, 
275-276 
Scaling behavior, for large distances, 97 
Scattering techniques, 4 
low-temperature water studied by, 1-42 
types of, 3 
Self-diffusion coefficient, of water, 2, 5 
S »v heat release term, 230 
Sequential dissociation, to three fragments, 
192-194 
Shear viscosity: 
interfacial, 75 
of water, 2, 5 
Shock tubes, experimental methods, 240 
Shock wave, latent heat, 81 
Simultaneous dissociation, to three fragments, 
192-194 
Singularities, nodal and focal, 228 
Sliding friction, in vectorial force-flux pairs, 
77 
Slip coefficient, in surface discontinuity, 49 
Slip condition: 
boundary, 106 
in vectorial force-flux pairs, 77 
Small-angle x-ray scattering and water 
structure, 12-14 
Sound, reflection and transmission, 84 
Spark-ignition engines: 
experimental methods, 240 
“knock” and pre-ignition, 207 
reduced kinetic schemes, 287-290 
SPC (simple-point-charge), water model, 6-8 
Specific heat, interfacial, 83, 86 
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Spectrometer, ion cyclotron resonance, 
145 
Spectroscopy: 
electron spin resonance, 242 
in hydrocarbon oxidation studies, 241-242 
Spontaneous ignition: 
alkene conjugation, 294 
defined, 205 
experimental methods, 236-243 
experimental studies, 206-208, 243-254 
full kinetic schemes, 283-287 
of gaseous hydrocarbons, 203-297 
hazards of, 205 
historical background, 206-208 
hydrocarbon structure and, 294 
inhibition of, 293 
kinetic framework for, 260-263 
kinetics and mechanisms, 254-274 
numerical interpretations, 282-292 
of organic compounds, 203-297 
oscillatory cool flames and, 275-292 
physical observations, 242-243 
principal features, 254 
reduced kinetic schemes, 287-292 
symbols, list of, 296-297 
temperature measurements, 242-243 
theoretical interpretations, 275-292 
thermokinetic phenomena, 282-292 
Stability, Hurwitz criteria, 277 
Stable state, patterns of, 225-228 
State-selection techniques, 113-118 
multiphoton ionization, 116-118 
PEPICO, 113-116 
Statistical physics, of surfaces, 47-107 
Statistical theory (RRK), of polyatomic 
dissociation rates, 121-123 
Statistical theory (RRKM), of polyatomic 
dissociation rates, 118, 121-123 
improvements in, 123-129 
Stoichiometry, for hydrocarbon oxidation, 
255-257 
Strain energy, in low-temperature oxidation, 
262 
Surfaces: 
of discontinuity, 48, 50-57 
nonequilibrium thermodynamics, 47-107 
normal velocity of, 57-58 
shock-wave front, 48 
statistical physics, 47-107 


Surface tension: 

fluctuations, 88 

Laplace equation, 63 

liquid-paper interface, 82 

in motion equation, 61 
Symmetry: 

Curie principle, 72-74 

Onsager relations, 74-75, 76, 80 


Temperature-jump coefficient, in surface 
discontinuity, 49 
Temperature-jump condition, boundary, 106 
Temperature pump coefficient, 80 
Thermal explosion theory, 230 
Thermal ignition, 204-205 
Thermochemical cycle of kinetic shift, 139-140 
Thermochemistry of hydrocarbon oxidation, 
255-257 
Thermodynamics: 
identities, definition of, 69 
nonequilibrium, 47-107 
second law of, 65-66 
zero forces, 71 
Thermokinetic phenomena, numerical 
interpretations, 282-292 
Thermostating oven, low-temperature oxidation 
in, 260 
Three-axis spectrometer, 20 
Time-dependent fluctuations, of liquid-vapor 
interface, 103-107 
Time of flight (TOF), in dissociation rates, 
132-133 
Time scales, in water dynamics, 24-26 
Transition state: 
adiabatic channel theory, 127-128 
detailed treatments of, 126-129 - 
early and late, 168 
entropy of activation, 144 
identification of, 129 
isomerization vs. dissociation, 154-159 
in polyatomic dissociation, 126-129 
in statistical theory, 126 
structure of, 126-127 
“tight,” 127, 154-159 
vibrational frequencies of, 134-135 
Triezenberg-Zwanzig identity, 102 
Trifluoro-chloromethane ion: 
dissociation from excited state, 187-190 
KERD, 187-190 














Unstable state, patterns of, 225-228 
Unstirred closed vessel: 
acetaldehyde oxidation in, 249-251 
experimental methods, 239 
P-T, ignition diagram, 249-251 


Vacuum ultraviolet lasers: 
future directions, 195-196 
in multiphoton ionization, 118 
Velocity field: 
interfacial, 82 
normal components at dividing surface, 
80-81 
Vibrational states, density experiments, 
119-120 
Viscosity, interfacial shear, 75 
Viscous forces, interfacial, 76, 80 
Viscous pressure, excess, 77 


Water: 
anomalous properties, 2 
Brillouin light scattering, 33-35 
densities of, 3, 13 
depolarized light scattering, 38-41 
dynamics of, 20-41 
equilibrium structure, 6-8 
inelastic neutron scattering, 27-33 
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intact bonds, number of, 41 

low-temperature, 1-42 

molecular behavior, 2-3, 27 

neutron diffraction, 14-20 

partial pair-correlation functions, 6-8 

QENS experiments, 20-27 

scattering techniques in study of, 1-42 

self-diffusion coefficient, 2, 5 

shear viscosity, 2, 5 

small-angle x-ray scattering, 12-14 

spectrometer experiments, 20-21 

structure and dynamics, 1-42 

thermodynamic and transport properties, 2 

two-phase models, 12 

vibrational energies, 30 

x-ray diffraction, 6-12 

Well-stirred flow vessels, experimental 
methods, 236-238. See also.CSTR 
(continuously stirred tank reactor) 
Whitten-Rabinovitch state-counting procedure, 

119 


X-ray diffraction, 4—5 
and water structure, 6-12 
X-ray scattering, small-angle, 12-14 


Zel’dovich number, in exothermic reactions, 
232 


